Cholera toxin and adenylate cyclase: properties of the activated enzyme in liver plasma membranes.
Adenylate cyclase (EC 4.6.1.1) activity in mouse liver plasma membranes is increased fivefold when animals are pretreated with cholera toxin. The increase in activity is detectable within 20 min of an intravenous injection of the toxin. The response of the control and cholera-toxin-activated adenylate cyclase to hormones, GTP, and NaF is complex. GTP causes the same fold stimulation of control and toxin-activated cyclase, but glucagon and NaF remain the most potent activators of liver adenylate cyclase irrespective of whether the enzyme is activated by cholera toxin. Determination of kinetic parameters of adenylate cyclase indicates that cholera toxin, hormones, and NaF do not change the affinity of the enzyme for ATP-Mg nor do they alter the Ka for free Mg2+. High concentrations of Mg2+ inhibit adenylate cyclase that is stimulated by either cholera toxin, glucagon, or NaF. These same Mg2+ concentrations have no effect on the basal activity of the enzyme or its activity in the presence of GTP.